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THE PROJECT LIFE E-VIA

Exposure dats from the European Environment Agency (EEA) demonstrate that more than 100 million EU citizens
are affected by high noizse levels negatively impacting human health. Traffic noise alone is harmful to the heslth of
almost every third person in the WHO [World Health Organization] European Region. 209 of Europeans are
regularly exposed to night scund levels that could significantly damage heslth, especially in urban areas. As
emerged in Moise in Europe Conference {April 2047) and in the WHD guidelines published in October 2018, the
increased stringency of EU at source standards needs to be balanced against other effective measzures such 2= road
surface and/or tyre improvements and urban planning messures sz well.

One of the solutions universally recognized as the best to reduce noise in urban areas, from both the point of view
of noise and air quality, is the introduction of electric mobility.

Zimilar effect= can alzo be observed for the contribution of the tyre rolling resistance to the wehiclez energy
consumption.

Thus, for the changed requirements of Electric Viehicles [EVs) there is a need for in-depth investigations of tyre/road
interaction. Last but not least, even for the application of the Directive 2002/43/EC, the coefficients to apply the
CHOES0S model [Directive 356/2015/EC) to new traffic spectra and new wehicles are completely missing.

Therefore, the project intends to:

» tackle noize pollution from road traffic noize focusing on a future perspective in which electric and hybrid
vehicles will be a consistent portion of flow;

» combine knowledge of road optimization and tyre development in order to test an optimized solution for
reducing noise in urban areas and Life Cycle Cost with respect to actual best practices.
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SCA4Life- SmartCity 360°

Scientific Contribution

Issued on: December 2019
By: UNIRC

Deadline: 31/03/2023

SCIENTIF
Code: 36_

J EA COMMUNITY THAT BUILDS YOUR CAREER
(JQ Collaborative research. Objective evaluation. Fair recognition.

HOME REGISTRATION COMMITTEES PROGRAM FOR AUTHORS CALLS PRACTICAL INFO SPONSORSHIP SMARTCITY 360"

SESSION 1: Cities and Territory

Session Chair: Paulo Pereira

Keynote Speech: Fillipo Pratico

Title: LIFE E-VIA: Electric Viehicle noise control by assessment and optimisation of tyredoad interaction

SC4Life conference will take place on the 5th December in the room #3
11:30 — 13:00 SESSION 1: Cities and Territory

Session Chair: Paulo Pereira Keynote Speech
The LIFE E-VIA project

Electric Vehicle noise control by assessment and optimisation of tyrefroad interaction

(LIFEI& ENV/IT/000201)
http:ilife-evia ey http:ilec.europa.ewenvironmentlife/project/Projectsiindex.cfim?fuseaction=search.dspPage &n_proj id=7210

Filippo Giammaria Pratico,

University Mediterranea of Reggio Calabria; Italy
filippo.pratico@unirc.it

CIJUIN SmartCity3s0 B'M K
THE GATEWAY TO INNOVATION CITIES

Uevwrcty Wl Ninha

http://sc4life.org /full-program/
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Article
Energy and Environmental Life Cycle Assessment of

Sustainable Pavement Materials and Technologies for
Urban Roads
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Abstract: Recycled and low-temperature materials are promising solutions to reduce the
environmental burden deriving from hot mix asphalts. Despite this, there is lack of studies focusing
on the assessment of the life-cycle impacts of these promising technologies. Consequently, this
study deals with the life cycle assessment (LCA) of different classes of pavement technologies,
based on the use of bituminous mixes (hot mix asphalt and warm mix asphalt) with recycled
materials (reclaimed asphalt pavements, crumb rubber, and waste plastics), in the pursuit of assessing
energy and environmental impacts. Analysis is developed based on the [SO 14040 series. Different
scenarios of pavement production, construction, and maintenance are assessed and compared to a
reference case involving the use of common paving materials. For all the considered scenarios, the
influence of each life-cycle phase on the overall impacts is assessed to the purpose of identifying the
phases and processes which produce the greatest impacts. Results show that material production
involves the highest contribution (about 60-70%) in all the examined impact categories. Further, the
combined use of warm mix asphalts and recycled materials in bituminous mixtures entails lower
energy consumption and environmental impacts due to a reduction of virgin bitumen and aggregate
consumption, which involves a decrease in the consumption of primary energy and raw materials,
and reduced impacts for disposal. LCA results demonstrate that this methodology is able to help set

up strategies for eco-design in the pavement sector.

https://www.mdpi.com/2071-1050/12/2/704/htm/
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all the scenarios. In detail, it accounts for more than 60% of the majority of environmental indicators,

with the exception of EF,,, HT-ce, HT-nce, and ME.

The negative values of Ftox and HT-ee in Scenario 1 (addition of waste plastics in the bituminous
mix ture) are essentially due to the avoided impacts of virgin plastics.
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Journées Techniques Acoustique et Vibrations
"LIFE E-VIA: noise control of electric vehicles by
optimizing tire-road interaction"

Issued on: March 2020

By: : Université Gustave Eiffel
Deadline: 01/03/2023
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u m ¥ Journées Techniques i 2 JOURNEES
. . . TECHNIQUES
Acoustique et Vibrations n ACOUSTIQUE
u e Lille - France — 11-12 mars 2020 - ET VIBRATIONS

électriques par optimisation de
interaction pneumatique-chaussée

Julien CESBRON, Marie-Agnés PALLAS, Philippe KLEIN,
Simon BIANCHETTI, Adrien LE BELLEC, Vincent GARY

Université Gustave Eiffel - UMRAE

>, Université
)e(

Gustave Eiffel '::} Cerema

o Construction of a B1-based test track prototype:
* located on IFSTTAR reference test track in Nantes
= (all for tender planned in April 2020 based on B1 recommendations

* Construction planned in July 2020

" Bi-based prototypal test section .
50 mx8m -

JTAV 2020 - Lille - France 13 11fo3/2020

ame' tion B21 - Acoustical characterization of EVs

o Planned vehicles:
= One ICE Vehicle (Renault Kangoo Diesel)
= Several EVs (Renault Kangoo ZE, Renault Zoe, C-Zero, Nissan Leaf, BMW i3, Tesla Model 3)

o Already tested in August 2019:
* Renault Kangoos (ICEV and EV) and Renault Zoe

JTAV 2020 - Lille— France 12 1032020
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11™ International Conference “Environmental Engineering” elSSN 2029-7092 / eISBN 978-609-476-232-1
Vilnius Gediminas Technical University

Lithuania, 21-22 May 2020

Section: Environmental Protection and Water Engineering Article ID: enviro.2020.622
hitp:fenviro. vegtu it https://do1.org/10.3846/enviro. 2020.622

Particulate Matter from Non-exhaust Sources

Filippo G. Pratico "', Paolo G. Briante

Department of Information Engineering, Infrastructure and Sustainable Energy (DIIES),
Mediterranea University, Reggio Calabria, Italy

Recetved 04 Febmary 2020; accepted 24 March 2020

Abstract. Air pollution is an important issue worldwide. Solid components in air (particulate matter, PM) originate
from a variety of natural or anthropogenic sources and have different morphological, physical, and chemical properties.
Their presence in the air also depends on meteorological conditions, such as humidity, ramfall, and wind speed. PM
pollution has adverse effects on environment and buman health. Therefore, it 1s very important to address sources and
processes mvolved in PM generation. Among the existing sources, a special attention must be paid to PM emissions
from road traffic, 1.e., exhaust sources (e.g., fuel combustion) and non-exhaust sources (e.g., road, tyre, brakes). These
traffic-related sources contribute to PM concentrations in cities, and this calls for research info new possible systems
and/or mitigation measures. In light of the facts above, the objectives of this study are 1) To evaluate the contribution
to PM emission from traffic-related sources. 2) To evaluate existing mitigation measures and to identify new ones to
reduce PM production. First results show that: 1) Non-exhaust sources have a different role in PM generation and they
differently affect PMip, PMas, and PMyp1. 2) Even if emissions-related regulations have led to reductions in exhaust
emissions from road traffic, other mitigation measures could reduce the non-exhaust part of enussions (e.g_, brakes wear,
road wear, and tyre wear). 3) New technologies could be developed to reduce PM from non-exhaust sources.

Keywords: particulate matter, non-exhaust sources, tyre wear, road wear, brake wear, mitigation measures.



Paper submitted to 4th International Symposium “NEW [SCIENTIF
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Issued on: May 2020
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Smart Road Infrastructures Through
Vibro-Acoustic Signature Analyses

Author Proof

Rosario Fedele™ ™ ([

Department of Information Engineering, Infrastructures and Sustainable Energy
(DIES), University Mediterranea of Reggio Calabna,
Via Graziella - Feo di Vito, snc, 89122 Reggio Calabria, Italy
rogsario. fedelefunirec. it

Abstracl. Smar ciges need “intelligent” infrastructures designed or managed
bearing in mind crucial characteristics, such as sustainability, efficiency, safety,
and resiliency. Several solutions can be adopted, but the key factor for the
success of the soluton selected 1s its ability of improving the management
process. The objective of the smdy described in this paper is to develop a
solution that can be used to make smarter the road pavement momitoring and
maintenance. In particular, a Non-Destructive Test (NDT)-based method is
presented and applied amming at extracting crucial information about the
Structural Health Status (SHS) of the monitored road pavement. Resulis show
that the method is able to recognize the presence and the growing of induced
cracks using meamngful feawres extracted from the vibro-acoustoic signatures
(acoustic signals) of the road pavement loaded by a light vehicle. The above-
mentioned features can be used to build innovative P-F curves able o improve
the road pavement management process.

Keywords: Smart roads + Sustainability © Vibro-acoustic signature
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Acoustic Impact of Electric Vehicles

Filippo G. Pratico Paolo G. Briante Greta Speranza
Department of Information Department of Information Department of Information
Engineering, Infrastruciures, and Engineering, Infrastructures, and Engineering, Infrastructures, and
Sustainable Energy (DIIES) Sustainable Energy (DIES) Sustainable Energy (DIIES)
University “Mediterranea™ Universiny “Mediterranea™ University “Mediterranea ™
Regomo Calabna, Italy Reggio Calabna, Italy Reggio Calabnia, Italy
filippo.pratico@unirc. it 0000-0002-0200-7024 0000-0002-2018-0198

Abstraci— Electric vehicles (EV) diffusion depends on many
factors among which policies, people options, and economic
factors. Their noise-related performance could appear
favourable. This notwithstanding, despite partisan opinions, the
analyvses carried out suggest that research and industry will have
to minimise the collateral issues posed by a quite probable EV
diffusion. The objective of the study presented in this paper is to
analyse the acoustic impact of electric vehicles (EV) and rto set
up an overall framework for an effective management of their
diffusion. After the objectives, EV overall characteristics are
analyvsed. EV acoustic performance are then analvsed. In the
final discussion, the main characteristics of the required holistic
approach are highlighted. This can benefit both researchers and
practitioners.

Keywords— Electric Vehicle, Noise, Surface Properties,
Environmental Impact



Paper submitted to Forum Acusticum Congress "LIFE E-VIA [ SCIENTIFIC
project: noise, electric vehicles and tyres".

By: Comune di Firenze, Vie en.ro.se. Ingegneria
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LIFE E-VIA PROJECT: NOISE, ELECTRIC VEHICLES AND
TYRES

Arnaldo Melloni! Gessica Pecchioni

1

Sergio Luzzi® Raffaella Bellomini’

! Comune di Firenze, Firenze. Italy

2

Vie en.ro.se Ingegnena srl. Firenze, Italy

gessica. pecchiom@comune fi it

ABSTRACT

The LIFE E-VIA project tackles noise pollution from
road traffic noise focusing on a future perspective in
which electric and hybrid vehicles will be a consistent
portion of traffic flow. Others main objectives of the
project consist in: the combination of knowledge of road
optimization and tyre development in order to test an
optimized solution for reducing noise in urban areas and
Life Cycle Cost with respect to actual best; the noise
reduction for roads inside very populated urban areas
through the implementation of a mutigation measure
ammed at optimizing road surfaces and tyres of EVs
(electric vehicles). From a practical point of view, two
road surfaces, and at least five different EVs (including
tvres specifically designed for EVs) will be tested.
Finally, the soundscape holistic approach will be used to
evaluate the performance of EV vs ICEV in the newly
built scenario.

COMUNE DI

’@‘@ﬁ ool | " %FIRENZE

~" e-forum Acusticum 2020 sy Vie en.rosse.

LIFELS Ew'rfmm Ingegneria
'M'rh_ﬁnunc.im’s;'ppar.‘_;'mn; the EUF LIFE programme Dec ?_] .I ¢ 2020

LIFE E-VIA PROJECT: NOISE, ELECTRIC VEHICLES AND TYRES

Arnaldo Melloni, Gessica Pecchioni — Municipality of Florence (Italy)
Sergio Luzzi, Raffaella Bellomini — Vie en.ro.se Ingegneria s.r.l, Florence (ltaly)

gessica.pecchioni@comune.fi.it
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LIFE E_VIA: Video of the prototype construction

https://youtu.be/awc5FhC72j4



